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1.0 


SVSTKM  STATUS 


The  ET/HT  .Systems  have  been  fabricated  and  Acceptance  Testing  has 
been  completed.  While  the  Acceptance  Test  units  are  being  refurbished, 
the  Reliability  Automatic  Test  Set  is  being  debugged. 

1.1  SYSTEM  TESTS 

The  following  data  has  been  aooummulated  on  the  21  ET/ST  Systems, 

The  data  was  taken  according  to  the  Acceptance  Test  procedure  at  room 
temperature.  Although  much  more  data  has  been  accumulated  during 
this  period,  only  the  more  significant  or  improved  data  is  being  indicated. 

1.1.1  Input  I^wor 

Figures  1 through  <1  arc  graphs  showing  the  input  current  required  versus 
fretjuency  for  the  various  systems  and  modes  of  operation  and  for  the 
nomcnolnturcd  systems.  All  data  was  taken  at  +24  VDC.  The  power  data 
is  the  current  required  to  deliver  approximately  .lO  watts  of  RF  power  to 
n 50  ohm  load.  The  lower  power  mode  (3  watts)  and  the  receiver  data 
was  taken  in  CW  mode.  Maximum  input  power  required  is  160  watts 
in  CW  mode  nt  the  low  end  of  the  frequency  range  (2-4  MHz)  where  the 
output  RF  power  is  close  to  40  watts.  The  typical  power  required  is 
130  wntts. 

1.1.2  Power  Output 

Figures  7 through  12  show  the  transmit  power  output  for  the  Indicated 
modes  of  operation.  In  general,  the  power  output  averages  very  close 
to  30  watts  with  maximum  power  nt  the  lower  end  of  the  frequency  range 
and  minimum  power  at  36  MHz.  The  variation  in  power  is  due  primarily 
to  two  factors!  1)  the  gain  of  the  ALC  loop  and,  2)  the  presence  or  lack 
of  losses  in  the  antenna  coupler.  As  Indicated  on  the  charts,  the  AME 
power  is  low  due  to  the  set-up  In  the  ALC  module  for  AME  mode.  The 
problem  has  been  resolved  and  the  units  now  run  Idontlonl  to  SSB  2-tone 
operation. 

1.1.3  Sensitivity 

Figures  13  through  31  show  the  output  S + N + D/  N + D for  input  signals 
ns  shown  below: 

SSB,  CW,  FSK  - .6  PV  (2  - 20  MHz) 

- .376  (20  - 76  MHz) 
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ReiNT< 


F^ure  1.  input  Current  vs.  Frequency  - PRC-70  S/N  I 


Figure  2.  Input  Current  vs.  Frequency  - PRC- 


Figure  3.  bfiat  Current  vs.  Freq^^OT  - FRC-70  S/N  3 
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WATTS  > 


•e  8-  Transmit  Power  (OnQ  vs.  Freqamicy  S/N  2 


Figure  9.  Transmit  Power  (Out)  vs.  Frequent  S/N  3 


tStm 


Figure  11.  Transmit  Power  (Out)  vs.  Frequency  S/N  5 


Figure  13.  Sensitivit>'  vs.  Freqaenn^  S/N  1 (SSB»  CW,  Fat,  AME.  FM) 
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FM) 


Fisurt-  \ ).  Sonsxlivitv  vs.  Frequency  S'N  (SSB,  CW,  FSK,  AME.  FM) 


•e  16.  Sensitivily  vs.  IVoquency  S/N  4 <SSB,  CW,  FSK,  AME,  FM> 


. ir.-  v:-.  Frequency  S 'M  ^ (SSB.  CW.  FSK 


FSK 


Freqaaacy 
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Figure  21.  Sensitivi^  vs.  Frequency  S/ 


Soisitivity  vs,  Freqaaicy 


Figure  24.  Sensitivi^  vs.  Frequency  S/N  8 and  9 (SSB,  CW,  FSK)  50  to  60  MHz 


Sensitivity  vs.  Frequency  S/N  8 and  9 (FlVi)  30  to  40  MHz 


Sensitivity  vs.  Freqaencgr 


P^c-70 


Figure  31.  Sensiti\’it5'  vs.  Frequency'  S/N  8 and  9 (FM>  70  to  7C  MHz 


AME  - 2.6  MV  (2  - 20  MHz) 

1.95  MV  (20  - 76  MHz) 

(30%  mod.  at  1 kHz) 

FM  - 0. 6 MV  (30  - 76  MHz) 

(8  kHz  dev.  at  1 kHz) 

These  plots  Indicate  that  the  sensitivity  Is  marginal  below  3. 0 MHz.  This 
problem  is  due  to  power  supply  spurious  being  Injected  into  the  antenna 
coupler  input. 

I 

During  the  quarter,  effort  was  made  In  this  area  and , by  minor  changes  In 
the  egg-orate/case  grotmdlng  techniques,  the  problem  tos  been  almost 
eliminated.  This  correction  has  been  Incorporated  Into  all  systems. 

1.1.4  Antenna  Matching 

During  this  quarter,  much  effort  was  directed  toward  solving  problems 
In  the  remaining  antenna  match  areas.  These  were,  in  particular,  the 
Inability  of  the  system  to  tune  a 15-foot  whip  below  3. 0 MHz,  and  various 
frequency  "holes"  when  using  the  long  wire.  Modifications  were  made 
with  the  addition  of  a transformer  to  use  with  the  long  wire  antenna  which 
links  the  Impedance  to  1000  ohms,  and  a logic  change  to  the  15-foot  whip. 
These  changes  have  been  incorporated  Into  all  systems.  Table  1 shows 
the  matching  capability  of  the  21  ET/ST  systems  as  measured  In  actual 
antennas.  These  measurements  were  made  approximately  300  feet  from 
any  large  building  at  Cincinnati  Electronics  with  the  equipment  set  on 
the  ground. 

1.1.5  Desensitlzatlon 

Figure  32  shows  the  typlcol  desensitlzatlon  of  the  AN/PRC-70  Radio  Set. 
The  measurement  was  made  by  obtaining  a 26  db  slgnal-to-noisu  ratio  at 
the  desired  signal  and  Increasing  the  Interfering  signal  until  this  output 
slgnal-to-noise  was  degraded  by  6 dB. 

1.1.6  Wideband  Delay 

Figure  33  shows  the  absolute  delay  of  a totnl  system  operating  in  wideband 
mode  (one  AN/PRC-70  transmitting  and  one  AN/PRC-70  reoelviiig).  The 
photos  In  Table  2 show  the  response  of  the  system  at  various  repetition 
rates, 
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6 Foot  Whip 
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Absolute  Ddagr  vs. 


TABLE  2.  SYSTEM  RESPONSE  VS.  PULSE  REPETITION  RATE 


ItSE  RATE -1.12/ KHZ 


1.1.7  GRA-71  Operation 

The  photos  in  Table  3 show  the  operotion  of  the  GRA-71  between  two  AN/ 
PRC-70  radio  equipments,  The  key  line  is  the  output  of  the  GRA-71  enter- 
ing Radio  At  the  RF  output  is  that  of  Radio  A which  enters  Radio  B antenna 
port;  the  audio  output  is  that  of  Radio  B which  enters  the  decode  device  or 
the  OSH- 6. 

Tests  were  also  conducted  to  verify  the  operation  of  the  GRA-71  in  con- 
junction with  the  QSH-6. 

1.1.8  CW  Mode  Operation 

During  this  quarter,  a problem  was  uncovered  in  the  turn-around  time  of 
the  AN/PRC-70  when  operating  In  CW  mode.  The  problem  was  that  the 
first  character  may  not  be  transmitted  when  storting  a message.  This 
was  due  to  a reoelve-to-transmlt  turn-around  of  100  milliseconds.  Upon 
investigation  it  was  found  that  a transient  was  getting  into  the  transmit 
audio  section  and  shutting  off  an  operational  amplifier  for  this  period. 
Filtering  was  added  to  the  power  lino  plus  a minor  revision  of  the  switch- 
ing to  alleviate  this  problem.  The  turn-around  time  is  now  being  mea- 
sured at  less  than  5 milliseconds  whloh  is  more  than  suffioient  to  meet 
the  operational  roc{uiremont. 

2.0  SYSTEM  TESTS  (ENVmONMENTAL) 

The  following  environmental  tests  have  been  eompleted. 

2.1  TEMPERATURE  TESTS 

Figures  34  to  48  show  the  typical  power  output  and  sensitivity  being  aohl- 
eveil  while  operating  over  temperature  extremes. 

2. 2 FUNGUS 

Fungus  testing  has  been  completed.  The  only  identifiable  growth  was 
noted  on  the  rubber  protective  caps  used  on  the  2-wlre  antenna  Input  con- 
nector. No  corrective  action  is  planned, 

2. 3 HUMIDITY 

Humidity  testing  has  been  completed.  The  unit  performed  satisfaotorlly 

during  this  test.  A problem  developed  where  excessive  pitting  of  the  con- 
formal coating  was  observed  on  all  modules.  Investigation  has  shown  that 
this  phenomenon  occurs  when  proper  cleaning  is  not  acoompllshed  be- 
fore coating.  Corrective  action  will  be  taken  on  all  future  systems. 
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50|iSE<VDIV  aiMSEC/DiV 


Figure  34.  Transmit  Power  (Out)  vs.  Frequrany  S/K  13  at  — 50“C,  S/N  5 at  ambient  *C,  S/N  5 at  -65”C 


[Out}  Ts.  Frequency  SSB  Power 


WAtt^ 


4' 


•e  37.  Transmit  Power  (Out)  vs.  Frequency  - DC  £o{iiits  cf.  20V,  24V  L 32V  at  -55*C 


Figure  38.  Transmit  (Oat)  vs.  Fretpienty  - S/N  5 at  -40T,  24V 


it  Power  (Out)  vs.  Frequency  - Ifot  (160"F) 
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F^nre  41.  Transmit  Pmrer  (Out)  vs.  Freqnency  - S/N  5 +24  VDC,  -50*F 


Transmit  Power  (Out)  ys.  Freqaenc^  - +24  VDC,  160T 


Trunsmit  Power  (Out)  vs.  Freqaatcy  - S/N 13,  +24  VDC,  -50®F 


iinit  Power  (OuQ  vs.  Freqaencgr  - S/N  10,  +24  VDC 


SALT  FOG 


The  Salt  Fog  Test  has  been  completed  with  no  detrimental  effects. 
VEHICULAR  BOUNCE 

I'wo  units  have  been  subjected  to  and  have  passed  the  Vehicular  Bounce 
Test. 

DROP  TEST 

Unit  No.  6 has  been  subjected  to  the  Drop  Tost.  The  system  failed  in 
the  following  areas: 

1.  Extensive  movement  and  bending  of  the  "egg-crate". 

2.  Colls  broken  in  the  power  supply. 

3.  Colls  bro1^en  in  the  antenna  coupler. 

Corrective  action  was  taken  on  Serial  No.  7.  These  oorreotlvo  actions 
consisted  ofi 

1.  Additional  fasteners  added  to  hold  egg-crate  to  the  case  and 
top  cover. 

2.  Tie  downs  added  to  the  power  supply  oolls. 

3.  Change  in  material  of  the  screws  holding  the  antenna  coupler 
in  place. 

The  above  corrective  actions  were  incorporated  Into  Unit  No,  7 which 
was  again  subjected  to  the  Drop  Test. 

The  corrective  notions  are  considered  adequate  to  enable  compliance 
with  the  Drop  Test  requirement. 

MECHANICAL 

The  weight  reduction  effort  has  been  completed.  All  drawings  have  been 
updated  for  the  procurement  package. 

MODULE  STATUS 

All  modules  have  been  completed.  The  only  changes  added  wore  to  cor- 
rect MIL-STD-275  deficiencies. 


